Background
==========

Disability benefits are important because they provide economical assurance to people who are marginalised from the labour market due to health impairments. The decision to grant a disability pension is in most cases the end of the line of a long process of medical examinations, treatment and rehabilitation attempts. This process is likely to be a substantial strain on the persons involved \[[@B1]\], and the length of the rehabilitation is likely to reflect the anticipated effect of the process, as well as the attitudes and the capacity of the local employment and welfare office.

Although the health of the participant is an important factor when people struggle returning to work after a rehabilitation process, other demographic factors can be important to whether this ends up in employment or receiving a disability pension. Studies have shown that the likelihood of returning to work after rehabilitation decreases with increasing age \[[@B2]-[@B4]\] and that individuals with a higher level of education are more likely to return to work \[[@B5]-[@B7]\]. The local labour market could also be a deciding factor with respect to work return. Studies have revealed that subjects living in regions with a low level of unemployment were more likely to return to work \[[@B8],[@B9]\], that low national unemployment rates, increases the probability of returning to work \[[@B10]\], and that people living in rural areas were less likely to return to work \[[@B11]\]. A Swedish review \[[@B12]\] presents a number of other demographic factors that are associated with return to work after vocational rehabilitation including working status \[[@B2],[@B6]\], income \[[@B13],[@B14]\] nationality \[[@B5],[@B11]\] and marital status \[[@B5],[@B15]\]. A Swedish study on outcomes of vocational rehabilitation in six local national insurance offices in the same county also revealed major differences in both sickness allowance, return to work and disability pension \[[@B16]\].

In Norway, each municipality has an employment and welfare office that organises social welfare decisions ( <http://www.nav.no>). Furthermore, each municipality has the responsibility to provide primary health care to its citizens. Although the rules and regulations pertaining to rehabilitation and disability pension are uniform and valid throughout Norway, the legislation on vocational rehabilitation functions as a framework law. As a consequence, each employment and welfare office can exercise discretion in their decisions in the rehabilitation process. This discretion may lead to variations in the rehabilitation process between municipalities, where the employment and welfare offices put more effort in finding and providing more opportunities for rehabilitation for people with better prospects in the labour market, and where disability pensions are given sooner when labour market prospects indicates that a return to work is less likely. Another factor that may differ between municipalities is the quality of the healthcare and the medical rehabilitation for people who have temporarily left the labour market because of health problems.

The aim of this study was to investigate whether there were differences in the duration of the rehabilitation period preceding disability pension between local employment and welfare offices, as measured by municipality variance. The duration of the rehabilitation period between men and women, levels of education, age groups, unemployment status, and diagnoses underlying the disability grant were also investigated.

Methods
=======

The data were derived from the National Health Screening Service in Norway. Between August 1988 and March 1989 all residents of Nordland County in Norway aged 40 to 42 years were invited to participate. Data were linked to the national insurance database via a personal identification number, created by Statistics Norway and the Norway National Insurance Service. Follow-up time was from January 1^st^ 1992 to December 31^st^ 2007. The Regional Committee for Medical Research Ethics (2009/205-4) approved this study.

Nordland County is situated in the northern region of Norway. At the time of the health screening, Nordland had 45 municipalities and approximately 240,000 inhabitants. Nordland County has a diversity of industries where some municipalities are dominated by fishing, some by agriculture, some by manufacturing industry and some by services. This diversity in industries suggests that municipalities have been affected differently by business fluctuations during the follow-up period.

Disability pension
------------------

Disability pension is granted to people whose earning ability is permanently impaired by at least 50% due to illness, injury or inborn defect. It is also a requirement that the illness or injury is the main reason for the impaired wage earning capacity. Data on new incidents of disability pensions were available from January 1^st^ 1992, and covers all cases of disability pensions in Norway.

Rehabilitation time before disability pension
---------------------------------------------

The dependent variable in this study was the duration of the rehabilitation period before disability pension. The rehabilitation time in days was calculated as the time between the first date of work disability and the date for granting a disability pension. The first date of work disability represents the point in time when a person's earning ability was permanently reduced -- in most cases the first day of being sick-listed. The time for granted disability pension is always set to three months ahead of the date of application for disability pension. Both dates are registered at the time disability pension is granted. The rehabilitation period normally includes long-term sick leave, medical rehabilitation and vocational rehabilitation programmes which can deal with vocational assessment, work retraining, education, counselling, work guidance and other forms of preparation for returning to work. \[[@B13]\].

Health measures
---------------

In this study, information on different aspects of health and disease were used to adjust for health impairment at baseline. A summarised index of the number of chronic illnesses was constructed including the following conditions: myocardial infarction, angina pectoris, stroke/cerebral infarction, Bechterew's disease, cancer, diabetes, chronic bronchitis, arthritis, epilepsy, migraine and gastro-intestinal problems. Self-rated health was assessed by the question, "What is your health condition like?" with the four answer categories: "very good," "good," "fair" and "poor". Depression was assessed by the question, "Have you been sad or depressed the last 14 days?" with the four answer categories "almost all the time," "frequently," "sometimes" and "never or rarely". Headache and pains in the neck and shoulders were measured with a four-point scale, with answer categories ranging from "never/rarely" to "daily". Smoking was assessed with a three-point scale with three answer categories "non-smoker," "former smoker" and "smoker". Consumption of alcohol was assessed with a four-point scale, with answer categories ranging from "non-drinker" to "daily drinker."

Disability pension diagnosis
----------------------------

Although people can be caused by several diagnoses, the National Work and Welfare Administration codes one major diagnosis after disability pension has been granted. Musculoskeletal and psychiatric diseases are the most common medical diagnoses for being granted a disability pension in Norway \[[@B17]\], and the rehabilitation process could be different for individuals in these diagnostic categories. The study retrieved diagnosis information from the medical classifications ICD-9 and ICD-10. Diagnoses were split into musculoskeletal disorders, psychiatric disorders and "other diagnosis." To classify individuals in the psychiatric diagnosis group, the ICD-9 mental disorder codes 290--319 and ICD-10 mental disorder codes F00-F99 were used. Individuals with musculoskeletal diagnoses were classified including codes for diseases of the musculoskeletal system and connective tissue 710--739 from ICD-9 and M00-M99 from ICD-10. The diagnosis-specific analysis was restricted to the participants that were registered with a diagnosis at the end of the follow-up (1,346 participants).

Unemployment
------------

With data obtained from the national insurance register, study participants with any periods of unemployment throughout the follow-up period were classified as having been unemployed.

Age and education
-----------------

The age of the participants ranged between 40--42 years at baseline. To investigate whether the duration of the treatment period was different for different age groups; the participants' ages at the first date of disability was recorded, which ranged from 44 to 61 years. The participants were divided into six age groups. Level of education was measured with the three categories: "primary school", "high school" and "college/university".

Municipality size
-----------------

A variable was created representing municipality size, reporting whether the respondents were living in a small (less than 7,500 inhabitants), medium (between 7,500 and 15,000 inhabitants) or large municipality (more than 15,000 inhabitants).

Vocational rehabilitation rates in municipalities
-------------------------------------------------

Rates of people on vocational rehabilitation for each municipality for every year of the follow-up ranged from 0.24% to 6.43%. The rehabilitation rate was recorded the same year as the first date of work disability.

Statistics
----------

The distribution of the rehabilitation time in days was skewed. Accordingly, a log-transformation was performed to correct the skewed data. A linear multilevel regression analysis was applied to individuals nested by municipality of residence and year of start of rehabilitation. To explore the impact of place of residence, the *Intra- class correlation coefficient* (ICC) was calculated as an estimate of the relative importance of place of residence on the length of the rehabilitation period before receiving a disability pension. The main analyses were performed in a three-level model with individuals nested within years within municipality of residence. The diagnosis-specific analyses had no indication of year differences, and thus were performed as a two-level analysis.

The statistical analysis of the duration of the rehabilitation period was performed in three models. Model 1 was adjusted only for age, sex and unemployment. In model 2, baseline health status and health behaviour (as measured by alcohol and smoking behaviour) were added. In model 3, education, municipality size and rehabilitation rate in the municipality were added to model 2's parameters. The separate analyses for the different diagnoses were done with the same models. The precision of the estimates was presented using 95% confidence intervals (CI). The analyses were limited to the participants with complete information in all study variables (1,757). All analyses were conducted using STATA 11 software (StataCorp LP, Texas, USA).

Results
=======

Descriptive results
-------------------

Of the 10,497 invited to the health screening, 4,302 men and 4,310 women attended, resulting in an attendance rate of 78% and 86% for men and women, respectively \[[@B18]\]. A total of 2,784 (35%) received a disability pension during the follow-up time. Of these respondents 2,533 persons lived in Nordland County at their first date of disability and also were granted disability pension before the end of the follow-up period. A total of 1,757 of the disability pension recipients had complete information on all study variables.

Rehabilitation time for all participants varied from 30 to 5,785 days with a mean of 805 days (2.2 years) and standard deviation of 608 days. In Figure [1](#F1){ref-type="fig"}, a categorical distribution of rehabilitation time in months is presented. In Figure [2](#F2){ref-type="fig"}, the same distribution is presented for the different disability diagnostic categories. Those granted a disability pension within the psychiatric diagnosis group had a mean of 847 days (SD 577) rehabilitation time. Those within the musculoskeletal group had a mean of 774 days (SD 518) rehabilitation time, as compared to 751 days (SD 561) for other diagnosis. Table [1](#T1){ref-type="table"} shows rehabilitation time in days for different groups.

![**Distribution of rehabilitation time (%).**N=2,533.](1472-6963-12-375-1){#F1}

![**Distribution of rehabilitation time (%).** Different diagnostic categories underlying the disability pension decision. Musculosceletal (N=689), psychiatric (N=164) and other diagnoses (N=493).](1472-6963-12-375-2){#F2}

###### 

Descriptive statistics. Mean, median and standard deviation of number of days from first day of work disability to day of granted disability pension

                                                                     **N**   **Mean**   **Median**   **Std.dev**
  ------------------------------------------------------------------ ------- ---------- ------------ -------------
  Total                                                              2.533   763        579          556
  Unemployed in follow-up period                                     854     875        669          671
  Not Unemployed in follow-up period                                 1679    706        549          477
  Chronic illness: 0                                                 1194    759        579.5        537
  1                                                                  482     748        548.5        591
  2 or more                                                          857     775        608          562
  Self-rated health: Fair/poor                                       375     768        550          617
  Very good/good                                                     1777    762        580          545
  Depressed: Never/rarely/sometimes                                  1.189   818        579          639
  Often/Almost all the time                                          945     762        579          555
  Headache: Never/rarely/Once or several times per month             1837    763        579          763
  Once or several times per week/Daily                               264     761        607          518
  Pain neck/shoulder: Never/rarely/Once or several times per month   1493    748        578          551
  Once or several times per week/Daily                               589     783        608          562
  Smoking: Non-smoker                                                581     742        578          521
  Former smoker                                                      608     744        577          535
  Smoker                                                             1343    780        607          579
  Alcohol: Non-drinker                                               838     740        578          533
  Up to 1--2 times per month                                         1012    761        563.5        563
  More than once a week/daily                                        99      856        639          636
  Education: Low level                                               971     773        607          548
  Medium level                                                       1287    756        579          563
  High level                                                         261     755        577          552
  Municipality size: Under 7,500 inhabitants                         1055    792        610          592
  Between 7,500 and 15,000 inhabitants                               615     790        579          590
  Over 15,000 inhabitants                                            863     708        549          477
  Musculoskeletal                                                    1002    774        611          518
  Psychiatric                                                        261     847        669          577
  Diagnosis: "Other"                                                 700     751        563.5        561

^\*^Differences in N due to missing data.

Table [2](#T2){ref-type="table"} shows the results from the multilevel linear regression model where the dependent variable was taken as the logarithm of the days of the rehabilitation period before disability pension was granted. The results indicate that there was only minor sex and education differences in the length of the rehabilitation period before disability pension. In the fully adjusted model, the rehabilitation time was approximately 85% shorter for the oldest group than for the youngest (−0.85, 95% CI −0.69 to −1.01). Those experiencing unemployment had a 16% (0.l6, 95% CI 0.10 to 0.22) longer rehabilitation period before they were granted disability pension.

###### 

Multilevel linear regression of the logarithm of days (95% confidence intervals) in rehabilitation time prior to disability pension award

                                           **Model 1**   **Model 2**      **Model 3**                             
  ---------------------------------------- ------------- ---------------- ------------- ---------------- -------- ----------------
  Females vs. Males                        0.00          −0.06 to 0.05    0.01          −0.05 to 0.08    0.01     −0.05 to 0.08
  Age:                                                                                                            
   44-46                                   Ref                            Ref                            Ref       
   57-59                                   −0.15         −0.30 to 0.01    −0.17         −0.33 to −0.02   −0.17    −0.33 to −0.02
   50-52                                   −0.28         −0.43 to −0.13   −0.31         −0.47 to −0.16   −0.32    −0.47 to −0.17
   53-55                                   −0.21         −0.36 to −0.06   −0.24         −0.38 to −0.09   −0.26    −0.41 to −0.11
   56-58                                   −0.53         −0.68 to −0.39   −0.56         −0.71 to −0.41   −0.59    −0.75 to −0.44
   59-61                                   −0.80         −0.95 to −0.64   −0.82         −0.98 to −0.67   −0.85    −1.01 to −0.69
  Unemployed prior to disability vs. not   0.16          0.10 to 0.22     0.16          0.10 to 0.22     0.16     0.10 to 0.22
  Number of reported chronic illnesses                                    0.03          −0.01 to 0.06    0.03     −0.01 to 0.06
  Self-rated health:                                                                                              
   Very good                                                              Ref                            Ref       
   Good                                                                   −0.08         −0.34 to 0.19    −0.07    −0.33 to 0.19
   Fair                                                                   0.02          −0.23 to 0.28    0.03     −0.23 to 0.29
   Poor                                                                   0.08          −0.19 to 0.35    0.08     −0.19 to 0.35
  Depressed:                                                                                                      
   Never/rarely                                                           Ref                            Ref       
   Sometimes                                                              0.09          −0.15 to 0.34    −0.09    −0.16 to 0.33
   Often                                                                  0.12          −0.12 to 0.37    0.11     −0.23 to 0.36
   Almost all the time                                                    0.14          −0.13 to 0.41    0.13     −0.14 to 0.40
  Headache:                                                                                                       
   Never/rarely                                                           Ref                            Ref       
   Once or several times per month                                        −0.04         −0.10 to 0.03    −0.04    −0.11 to 0.03
   Once or several times per week                                         −0.11         −0.22 to −0.00   −0.11    −0.22 to 0.00
   Daily                                                                  −0.07         −0.30 to 0.16    −0.07    −0.30 to 0.16
  Pain in neck or shoulder:                                                                                       
   Never/rarely                                                           Ref                            Ref       
   Once or several times per month                                        0.02          −0.04 to 0.09    0.02     −0.04 to 0.09
   Once or several times per week                                         0.04          −0.06 to 0.14    0.04     −0.06 to 0.14
   Daily                                                                  0.09          0.00 to 0.18     0.09     0.00 to 0.18
  Smoking:                                                                                                        
   Non-smoker                                                             Ref                            Ref       
   Former smoker                                                          −0.00         −0.08 to 0.08    0.00     −0.08 to 0.08
   Smoker                                                                 −0.02         −0.09 to 0.05    −0.01    −0.09 to 0.06
  Alcohol:                                                                                                        
   Non-drinker                                                            Ref                            Ref       
   Up to 1--2 times per month                                             0.03          −0.03 to 0.10    0.03     −0.03 to 0.10
   More than once a week/daily                                            0.10          −0.03 to 0.24    0.10     −0.03 to 0.24
  Education:                                                                                                      
   High level                                                                                            Ref       
   Medium level                                                                                          −0.01    −0.07 to 0.05
   Low Level                                                                                             0.07     −0.03 to 0.16
  Municipality size:                                                                                              
   Under 7,500 inhabitants                                                                               Ref       
   7,500 to 15,000 inhabitants                                                                           0.02     −0.07 to 0.11
   Over 15,000 inhabitants                                                                               −0.07    −0.16 to 0.03
   Rehabilitation rate in municipality                                                                   0.02     −0.01 to 0.05
  Random effects:                                                                                                 
   Municipality variance                   0.0048                         0.0046                         0.0041    
   Years within municipality variance      0.0026                         0.0024                         0.0023    
   Individual variance                     0.3329                         0.3268                         0.3259    
  ICC:                                     0.02                           0.02                           0.02      

1,757 individuals in 45 municipalities.

The results in model 1 were based on those having complete information on all study variables. A sensitivity analysis (Additional file [1](#S1){ref-type="supplementary-material"}) of all 2,533 persons who received disability pension gave approximately the same results as those presented in Table [3](#T3){ref-type="table"}.

###### 

Multilevel linear regression of the logarithm of days (95% confidence intervals) in rehabilitation time prior to disability pension award for subjects with musculoskeletal diagnosis

                                           **Model 1**   **Model 2**      **Model 3**                             
  ---------------------------------------- ------------- ---------------- ------------- ---------------- -------- ----------------
  Females vs. Males                        −0.06         −0.15 to 0.03    −0.05         −0.16 to 0.06    −0.05    −0.16 to 0.06
  Age:                                                                                                            
   44-46                                   Ref                            Ref                            Ref       
   47-49                                   −0.24         −0.45 to −0.02   −0.30         −0.52 to −0.08   −0.29    −0.51 to −0.07
   50-52                                   −0.33         −0.54 to −0.12   −0.40         −0.61 to −0.17   −0.40    −0.60 to −0.18
   53-55                                   −0.38         −0.59 to −0.18   −0.45         −0.66 to −0.24   −0.45    −0.69 to −0.27
   56-58                                   −0.70         −0.92 to −0.50   −0.79         −1.00 to −0.57   −0.79    −1.05 to −0.61
   59-61                                   −0.99         −1.28 to −0.69   −1.05         −1.35 to −0.75   −1.05    −1.40 to −0.79
  Unemployed prior to disability vs. not   0.13          0.04 to 0.23     0.14          0.05 to 0.24     0.14     0.04 to 0.23
  Number of reported chronic illnesses                                    0.01          −0.04 to 0.06    0.01     −0.04 to 0.06
  Self-rated health:                                                                                              
   Very good                                                              Ref                            Ref       
   Good                                                                   −0.09         −0.49 to 0.32    −0.06    −0.46 to 0.34
   Fair                                                                   0.11          −0.29 to 0.50    0.13     −0.27 to 0.53
   Poor                                                                   0.23          −0.18 to 0.65    0.25     −0.16 to 0.67
  Depressed:                                                                                                      
   Never/rarely                                                           Ref                            Ref       
   Sometimes                                                              −0.09         −0.47 to 0.29    −0.08    −0.46 to 0.30
   Often                                                                  −0.05         −0.44 to 0.33    −0.05    −0.43 to 0.33
   Almost all the time                                                    −0.05         −0.47 to 0.37    −0.05    −0.44 to 0.40
  Headache:                                                                                                       
   Never/rarely                                                           Ref                            Ref       
   Once or several times per month                                        −0.03         −0.13 to 0.07    −0.03    −0.13 to 0.07
   Once or several times per week                                         −0.06         −0.22 to 0.10    −0.06    −0.22 to 0.10
   Daily                                                                  0.04          −0.33 to 0.40    0.05     −0.31 to 0.42
  Pain in neck or shoulder:                                                                                       
   Never/rarely                                                           Ref                            Ref       
   Once or several times per month                                        0.01          −0.14 to 0.12    0.00     −0.11 to 0.12
   Once or several times per week                                         0.07          −0.08 to 0.22    0.07     −0.08 to 0.22
   Daily                                                                  0.13          −0.02 to 0.27    0.12     −0.02 to 0.26
  Smoking:                                                                                                        
   Non-smoker                                                             Ref                            Ref       
   Former smoker                                                          −0.03         −0.15 to 0.10    −0.03    −0.16 to 0.10
   Smoker                                                                 −0.02         −0.14 to 0.09    −0.03    −0.15 to 0.08
  Alcohol:                                                                                                        
   Non-drinker                                                            Ref                            Ref       
   Up to 1--2 times per month                                             0.04          −0.07 to 0.14    0.04     −0.06 to 0.14
   More than once a week/daily                                            0.10          −0.13 to 0.33    0.11     −0.12 to 0.34
  Education:                                                                                                      
   High level                                                                                            Ref       
   Medium level                                                                                          −0.03    −0.12 to 0.06
   Low Level                                                                                             0.01     −0.17 to 0.20
  Municipality size:                                                                                              
   Under 7,500 inhabitants                                                                               Ref       
   7,500 to 15,000 inhabitants                                                                           −0.06    −0.19 to 0.08
   Over 15,000 inhabitants                                                                               −0.09    −0.24 to 0.05
   Rehabilitation rate in municipality                                                                   0.04     −0.01 to 0.09
  Random effects:                                                                                                 
   Variance between municipalities         0.0076                         0.0072                         0.0077    
   Variance within municipalities          0.3266                         0.3175                         0.3153    
  ICC:                                     0.02                           0.02                           0.02      

689 individuals in 45 municipalities.

Municipality differences in rehabilitation time
-----------------------------------------------

The multilevel analysis indicated relatively small differences between the practices of the employment and welfare offices in the length of rehabilitation periods. The ICC at the municipality level was between 1 and 2% in all models in Table [2](#T2){ref-type="table"}. However, the ICC was statistically significant (p\<.01 in all three models), suggesting that the municipality differences were greater than what would be expected due to chance alone.

Diagnosis specific analyses
---------------------------

Analyses for the different groups of disability diagnosis are presented in Tables [3](#T3){ref-type="table"}, [4](#T4){ref-type="table"} and [5](#T5){ref-type="table"}. For people with "other" diagnosis and those in the musculoskeletal group, the ICC was between 1 and 2% in all models. For the psychiatric group, model 1 gives an ICC of 17%. Adjusting for health, smoking and alcohol use reduced the ICC to 12% and in model 3 the ICC was reduced to zero. Several models were performed to determine the robustness of the crude high ICC for psychiatric diagnoses. The number of individuals with complete survey information and a psychiatric disability diagnosis was low (n=164). A sensitivity analysis (Additional file [1](#S1){ref-type="supplementary-material"}) of all 261persons who received disability pension with a psychiatric diagnosis gave an ICC of about 1%, suggesting an ICC in line with the other models of our analyses.

###### 

Multilevel linear regression of the logarithm of days (95% confidence intervals) in rehabilitation time prior to disability pension award for subjects with psychiatric diagnosis

                                           **Model 1**   **Model 2**     **Model 3**                             
  ---------------------------------------- ------------- --------------- ------------- ---------------- -------- ----------------
  Females vs. Males                        0.10          −0.10 to 0.30   0.08          −0.15 to 0.32    0.15     −0.08 to 0.37
  Age:                                                                                                           
   44-46                                   Ref                           Ref                            Ref       
   47-49                                   −0.13         −0.56 to 0.31   −0.05         −0.24 to 0.22    −0.02    −0.44 to 0.41
   50-52                                   −0.10         −0.53 to 0.33   −0.08         −0.69 to −0.05   −0.03    0.46 to 0.39
   53-55                                   0.01          −0.42 to 0.44   0.04          −0.39 to 0.47    0.04     −0.39 to 0.48
   56-58                                   −0.40         −0.85 to 0.06   −0.38         −0.84 to 0.08    −0.32    −0.80 to 0.16
   59-61                                   \-            \-              \-            \-               \-       \-
  Unemployed prior to disability vs. not   0.09          −0.14 to 0.31   0.05          −0.18 to 0.27    −0.01    −0.23 to 0.21
  Number of reported chronic illnesses                                   −0.01         −0.12 to 0.10    −0.02    −0.12 to 0.09
  Self-rated health:                                                                                             
   Very good                                                             Ref                            Ref       
   Good                                                                  −0.63         −1.63 to 0.37    −0.60    −1.58 to 0.39
   Fair                                                                  −0.52         −1.51 to 0.46    −0.47    −1.43 to 0.49
   Poor                                                                  0.47          −1.52 to 0.57    −0.42    −1.45 to 0.61
  Depressed:                                                                                                     
   Never/rarely                                                          Ref                            Ref       
   Sometimes                                                             −0.19         −0.79 to 0.41    −0.29    −0.87 to 0.28
   Often                                                                 −0.20         −0.79 to 0.39    −0.33    −0.90 to 0.23
   Almost all the time                                                   −0.28         −0.94 to 0.38    −0.43    −1.06 to 0.21
  Headache:                                                                                                      
   Never/rarely                                                          Ref                            Ref       
   Once or several times per month                                       −0.17         −0.41 to 0.08    −0.17    −0.42 to 0.08
   Once or several times per week                                        −0.58         −0.96 to 0.20    −0.70    −1.07 to 0.34
   Daily                                                                 −0.54         −1.22 to 0.14    −0.46    −1.13 to 0.22
  Pain in neck or shoulder:                                                                                      
   Never/rarely                                                          Ref                            Ref       
   Once or several times per month                                       0.09          −0.17 to 0.35    0.14     −0.11 to 0.40
   Once or several times per week                                        0.41          0.02 to 0.80     0.50     0.12 to 0.89
   Daily                                                                 0.36          0.03 to 0.70     0.45     0.12 to 0.78
  Smoking:                                                                                                       
   Non-smoker                                                            Ref                            Ref       
   Former smoker                                                         −0.21         −0.53 to 0.11    −0.18    −0.49 to 0.13
   Smoker                                                                −0.15         −0.44 to 0.13    0.08     −0.36 to 0.20
  Alcohol:                                                                                                       
   Non-drinker                                                           Ref                            Ref       
   Up to 1--2 times per month                                            0.12          −0.12 to 0.36    0.18     −0.06 to 0.42
   More than once a week/daily                                           −0.00         −0.41 to 0.40    0.06     −0.34 to 0.45
  Education:                                                                                                     
   High level                                                                                           Ref       
   Medium level                                                                                         0.06     −0.16 to 0.29
   Low Level                                                                                            0.40     0.12 to 0.69
  Municipality size:                                                                                             
   Under 7,500 inhabitants                                                                              Ref       
   7,500 to 15,000 inhabitants                                                                          0.02     −0.23 to 0.28
   Over 15,000 inhabitants                                                                              −0.35    −0.57 to −0.12
   Rehabilitation rate in municipality                                                                  −0.05    −0.14 to 0.08
  Random effects:                                                                                                
   Variance between municipalities         0.0756                        0.0477                         0.0000    
   Variance within municipalities          0.3706                        0.3513                         0.3599    
  ICC:                                     0.17                          0.12                           0.00      

164 individuals in 45 municipalities.

###### 

Multilevel linear regression of the logarithm of days (95% confidence intervals) in rehabilitation time prior to disability pension award for subjects with other diagnoses

                                           **Model 1**   **Model 2**      **Model 3**                             
  ---------------------------------------- ------------- ---------------- ------------- ---------------- -------- ----------------
  Females vs. Males                        −0.02         −0.11 to 0.08    0.04          −0.08 to 0.15    0.03     −0.09 to 0.15
  Age:                                                                                                            
   44-46                                   Ref                            Ref                            Ref       
   47-49                                   0.02          −0.25 to 0.30    −0.25         −0.25 to −0.30   0.03     −0.25 to 0.31
   50-52                                   −0.26         −0.52 to 0.01    −0.26         −0.54 to 0.01    −0.26    −0.53 to 0.02
   53-55                                   −0.14         −0.40 to 0.13    −0.12         −0.40 to 0.15    −0.10    −0.39 to 0.17
   56-59                                   −0.52         −0.79 to −0.26   −0.50         −0.78 to −0.23   −0.48    −0.76 to −0.20
   60-62                                   −0.80         −1.17 to −0.44   −0.77         −1.14 to −0.40   −0.74    −1.13 to −0.35
  Unemployed prior to disability vs. not   0.15          0.05 to 0.25     0.19          0.08 to 0.29     0.19     0.08 to 0.30
  Number of reported chronic illnesses                                    0.05          −0.00 to 0.10    −0.05    −0.01 to 0.10
  Self-rated health:                                                                                              
   Very good                                                              Ref                            Ref       
   Good                                                                   −0.01         −0.43 to 0.42    −0.02    −0.44 to 0.41
   Fair                                                                   0.11          −0.30 to 0.53    0.11     −0.31 to 0.53
   Poor                                                                   0.09          −0.35 to 0.53    0.09     −0.36 to 0.53
  Depressed:                                                                                                      
   Never/rarely                                                           Ref                            Ref       
   Sometimes                                                              0.01          −0.57 to 0.58    0.00     −0.57 to 0.58
   Often                                                                  0.04          −0.54 to 0.62    0.04     −0.54 to 0.61
   Almost all the time                                                    −0.04         −0.66 to 0.57    −0.05    −0.67 to 0.57
  Headache:                                                                                                       
   Never/rarely                                                           Ref                            Ref       
   Once or several times per month                                        −0.11         −0.24 to 0.01    −0.12    −0.25 to 0.01
   Once or several times per week                                         −0.09         −0.30 to 0.12    −0.10    −0.31 to 0.11
   Daily                                                                  0.01          −0.42 to 0.44    0.01     −0.42 to 0.44
  Pain in neck or shoulder:                                                                                       
   Never/rarely                                                           Ref                            Ref       
   Once or several times per month                                        0.09          −0.04 to 0.21    0.09     −0.04 to 0.22
   Once or several times per week                                         0.10          −0.08 to 0.29    0.11     −0.08 to 0.30
   Daily                                                                  0.13          −0.05 to 0.32    0.14     −0.04 to 0.32
  Smoking:                                                                                                        
   Non-smoker                                                             Ref                            Ref       
   Former smoker                                                          −0.04         −0.19 to 0.11    −0.03    −0.19 to 0.12
   Smoker                                                                 −0.01         −0.14 to 0.12    −0.01    −0.14 to 0.12
  Alcohol:                                                                                                        
   Non-drinker                                                            Ref                            Ref       
   Up to 1--2 times per month                                             0.06          −0.07 to 0.18    0.05     −0.07 to 0.18
   More than once a week/daily                                            0.24          −0.02 to 0.49    0.25     −0.01 to 0.51
  Education:                                                                                                      
   High level                                                                                            Ref       
   Medium level                                                                                          0.03     −0.09 to 0.14
   Low Level                                                                                             0.04     −0.13 to 0.21
  Municipality size:                                                                                              
   Under 7,500 inhabitants                                                                               Ref       
   7,500 to 15000 inhabitants                                                                            −0.06    −0.20 to 0.07
   Over 15,000 inhabitants                                                                               −0.02    −0.14 to 0.10
   Rehabilitation rate in municipality                                                                   −0.02    −0.07 to 0.03
  Random effects:                                                                                                 
   Variance between municipalities         0.0038                         0.0025                         0.0008    
   Variance within municipalities          0.3136                         0.3048                         0.3053    
  ICC:                                     0.01                           0.01                           0.00      

493 individuals in 45 municipalities.

Discussion
==========

Main findings
-------------

The results from this large population study showed considerable variation in the time before a disability pension are granted, ranging from 30 to 5,508 days. As expected, younger age was associated with a longer rehabilitation time. However, the initial health of the study participants was only marginally associated with the time of the rehabilitation period. Furthermore, those who experienced unemployment periods in the follow up period had longer rehabilitation time before a disability pension was granted than those not being unemployed. There were only minor differences in rehabilitation time before disability pension for men or women, or for different levels of education. Approximately 2% of the total variance could be attributed to the municipality level. The municipality rate of vocational rehabilitation had no substantial influence on rehabilitation time.

Strengths and limitations
-------------------------

The present study was a large population based survey with a high response rate (82%). The information in this study was obtained from a highly reliable source established by Statistics Norway and the Norway Social Insurance Service. Although numerous studies are published on rehabilitation and return to work, this is, to our knowledge, the first study that investigates variations in the duration of the rehabilitation period for a group of participants ultimately becoming disability pension recipients.

The accuracy of the rehabilitation time period is presumably high as the information was obtained from a highly reliable source set up by Statistics Norway and the Norway Social Insurance Service.

The questionnaire in this study did not contain formerly validated health scales. However, the study had comprehensive information on several diseases and complaints that are well known risk factors for disability pension. Furthermore, the study included self-rated health, a common measure for both physical and mental health and also an independent predictor for disability pension \[[@B19]-[@B21]\]. The present study had only a crude measure of alcohol consumption, which may have underestimated the impact of alcohol consumption.

The number of participants was limited to those with complete information for all study variables (1,757) in the regression models. There might be selection effects in the study, meaning that the respondents who chose not to answer questions about their health or health behaviour may have experienced a different rehabilitation pattern and rehabilitation time than those included. The diagnosis-specific analysis was limited to the participants that were registered with a diagnosis at time end of the follow-up (1,346). The diagnosis for disability pension can be delayed for some persons, meaning that our data had missing information about diagnosis for some of the participants that received disability pension the last years of the follow-up.

This study considered rehabilitation time only for those who eventually were granted disability pension, and the results of the rehabilitation process may have differed if we had included those succeeding return to work.

The study did not have full information on disability pension and unemployment from 1990 and 1991. Hence, information from the participants starting their disability process before 1992 was not available.

Rehabilitation time before disability pension
---------------------------------------------

Age was associated with the length of the rehabilitation period. Several other studies has shown that the chances of job return after a rehabilitation period is attenuated with increasing age \[[@B3],[@B22]\]. This attenuation may be because job return seems to be more likely for younger people who have a better overall health and who are more attractive on the labour market. Younger people who are granted a disability pension lose more productive years, and it is likely that the employment and welfare offices are more prone to facilitating job return for younger people, hence a longer and more thorough rehabilitation process before granting a disability pension.

The length of the rehabilitation process was approximately the same for different levels of education. Although a recent Norwegian study \[[@B22]\] concluded that educational level had no substantial influence on the probability of returning to work after rehabilitation, most previous studies have shown that people with higher education are more likely to succeed returning to work after rehabilitation \[[@B5]-[@B7]\]. One might expect that highly educated persons have more opportunities in terms of finding new jobs. This study considered rehabilitation time only for those who eventually were granted disability pension, and if we studied the results of the rehabilitation process the findings may have differed. A reason could be that higher educated individuals who apply for a disability pension have more disabling conditions than lower educated individuals. The analysis did not indicate any substantial differences between men and women regarding the length of rehabilitation before the granting of the disability pension. Previous research has shown conflicting findings in terms of sex differences in the likelihood of returning to work. A Swedish review \[[@B12]\] showed that even though a majority of the studies indicate that men are more successful in returning to work after a rehabilitation period, others indicate the opposite. Again, this study could not answer whether there are sex differences in results of a rehabilitation process, only whether there are differences in duration of the rehabilitation process between the sexes.

People who experienced unemployment in the follow-up period had a longer rehabilitation period before disability pension was granted. Previous studies have shown that having a job to return to is associated with returning to work after a rehabilitation period, compared with those without a job to return to \[[@B2],[@B6]\]. A longer rehabilitation period for people who have been unemployed could be caused by difficulties in assessing the major cause of their work incapacity, their health impairments or their unemployment situation.

One would expect poor health to be associated with a shorter rehabilitation period, given that poor health is a premise for being granted a disability pension. However, in this study health measures were only marginally associated with the length of the rehabilitation period. Several studies have shown that people with more severe diseases are less likely to return to work \[[@B14],[@B15]\], and it is important to notice that this study had information on baseline health only; no information was collected on health throughout the follow up period. It is also possible that the sample heterogeneity was reduced, for education and gender differences, because only those that were granted a disability pension were studied.

Municipality differences
------------------------

The multilevel analysis showed that 2% of the variance could be attributed the municipality level. These results might indicate fairly equal practice between social service offices across municipalities. This is also in line with the results of a previous study based on the same material, assessing the risk of disability pension between the different municipalities where approximately 2% of the variance could be attributed to the municipality level \[[@B23]\].

Previous studies have shown that subjects living in regions with a low level of unemployment were more likely to return to work \[[@B8],[@B9]\], and that people living in the countryside were less likely to return to work \[[@B11]\]. Although health is the most important factor for succeeding returning to work, work place characteristics could also be of importance. For people with manual work, or with few opportunities for adjustments at their original workplace, health impairments can make it more difficult returning to work, compared to those who have the possibility to adapt to other tasks. This means that area of residence can be of more importance for some people, especially for those who have problems returning to their original workplace, and have to search for jobs in areas with high unemployment rates, or in rural areas with less employment opportunities.

The present study's results indicated that people with psychiatric diagnoses were granted a disability pension sooner in the largest municipalities. This finding may be due to organisational characteristics or other characteristics of some employment and welfare offices in some large municipalities. Hence, this finding requires more research attention. One interpretation of this finding is that the employment and welfare offices in the smallest municipalities have less experience with people with psychiatric diagnoses, have more problems assessing their work capacity and has a lack of knowledge on suitable rehabilitation programmes for this diagnostic group.

Conclusions
===========

This study revealed a longer rehabilitation time for younger people and those who have experienced unemployment during the follow-up period. Higher thresholds for granting a disability pension to younger persons and for those having experienced unemployment can reflect a demand for extended rehabilitation measures for these groups. Baseline health characteristics were only moderately associated with rehabilitation time, and no substantial differences in rehabilitation time between men and women, or for different levels of education were found This result may be explained by the fact that the heterogeneity among employees is strongly reduced when we study only those that are granted disability pension. This sample is thus adjusted for all factors that affect the probability of being granted a disability pension (health, gender, education etc.). Place of residence had modest importance for the length of the rehabilitation time. Larger municipalities had a considerably shorter rehabilitation time before the granting of a disability pension. The longer rehabilitation period for persons with psychiatric disorders could reflect difficulties assessing their working capacity and a lack of knowledge on rehabilitation programs for this group.
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